increase in the RBC count and Hb level caused by hypoxia. We included subjects with poor respiratory function (including elderly patients and patients with chronic obstructive pulmonary disease [COPD] ) in our study to test the hypothesis that the RCI could be used as an indicator of respiratory function.
| METHODS

| Subjects
For the analysis of blood gas measurements, we randomly selected patients from among those who underwent blood gas analysis for different reasons; a total of 228 patients (115 men and 113 women; mean age, 66.9 ± 12.8 years) were selected.
Moreover, for the determination of respiratory function, we randomly selected patients from among those who underwent respiratory function examination for different causes; a total of 101 patients (49 men and 52 women; mean age, 65.6 ± 13.8 years) were selected. A total of 239 reference adults (120 men and 119 women; mean age, 29.1 ± 5.0 years) were selected from a random population of the same city as the control group in our study. All the reference adults underwent medical checkups and were deemed to be healthy.
All the included subjects were of Northern Han Chinese ethnicity.
The experiments were conducted in accordance with the Declaration of Helsinki. The blood samples taken were part of the usual care of the subjects, rather than for research purposes alone. The Institutional Ethics Committee of Dalian Medical University approved the study and waived the need for written informed consent from the participants due to the observational nature of the study.
| Blood sampling and blood analyses
Blood samples were drawn from the antecubital vein of the participants at 07:00 am, and anticoagulation with ethylene diamine tetraacetic acid was performed. The complete blood count parameters, including RBC count (1012/L), hemoglobin level (g/L), Lym count (109/L), and Plt count (109/L), were measured using an automated hematology analyzer (Sysmex SF-3000, Japan) with standard commercial reagent kits.
Arterial blood samples were obtained from the radial artery by direct puncture for blood gas analysis. All the samples were immediately sent to the laboratory and analyzed with a Blood Gas Analyzer at 37 ± 0.1°C within 5 minutes. The blood gas parameters included partial pressure of oxygen (PO 2 ; reference range, 83-108 mmHg) and partial pressure of carbon dioxide (PCO 2 ; reference range, 35-48 mmHg).
| Statistical analysis
The RCI was estimated using the following equation: RCI = (RBC × Hb)/ (Lym × Plt). In theory, the RCI is inversely proportional to respiratory function.
The relationship between RBC × Hb and Lym × Plt was assessed using Spearman's correlation analysis in subjects with normal PO 2 and PCO 2 from the blood gas analysis group.
Analysis of variance (measurement data) and the chi-squared test
(enumeration data) were used to analyze the differences among the various groups. Data were considered to be statistically significant when the probability of a type I error was <0.05.
Receiver operating characteristic (ROC) curves were plotted using the data of patients with COPD and the control group to determine the optimal cutoff value. 10 Calculations were performed using SPSS software for Windows.
| RESULTS
We observed a significant relationship between RBC × Hb and Lym × Plt in subjects with both normal PO 2 and normal PCO 2 (r = .300;
The FEV1/FVC and PCO 2 values were significantly different among groups divided based on the RCI values. However, the PO 2 value did not exhibit significant differences among these groups, as shown in Table 1 . Table 2 describes the original data in the various groups. All the measurements, including RCI, exhibited significant differences among the 4 groups.
ROC analysis (Figure 1) showed that the cutoff of the RCI was 2.3.
The positive rates of an abnormal increase in the RCI were considerably higher in each observed group than in the control group (P < 0.05).
The detailed results are shown in Table 3 . An increase in the RBC count and the Hb level is known to reflect susceptibility to the hypoxia response. Our results proved that there was a significant relationship between the RCI and PCO 2 values, and also showed that there was a significant relationship between RCI and FEV1/FVC. However, no significant difference in PO 2 was observed among the 3 groups divided based on the RCI values, which may be due to oxygen therapy received prior to examination. When the influence of environmental factors was excluded (such as the oxygen content in the air), the RCI appeared to serve as a simple and effective tool for evaluating respiratory function. As mentioned earlier, the RCI was inversely proportional to respiratory function.
The respiratory function gradually deteriorates in elderly subjects.
Similarly, patients with COPD exhibit respiratory function impairment.
Our results showed that the RCI in the COPD and elderly groups was all significantly higher than that in the control group (P < .05).
Consequently, our results showed that the RCI could reflect the actual respiratory function status. T A B L E 2 Original data of blood cell counts in the different groups (mean ± SD) group was higher than that in the control group, further confirming that the RCI was an effective and reliable index for evaluating chronic pulmonary dysfunction.
We do not believe that arterial blood gas analysis is an ideal method for evaluating pulmonary dysfunction, as the procedure itself can be technically difficult and may require several attempts. [13] [14] [15] It is also painful when performed via the radial artery at the wrist. Moreover, arterial puncture is associated with the risk of complications, such as local hematoma, arterial thrombosis, or embolization, with consequent ischemic injury to the digits. The use of RCI, based on complete blood count parameters, to evaluate pulmonary function appears to be technically easier and may be applicable to a majority of patients suffering from respiratory disease. The sensitivity will increase with the regulation of the cutoff value based on the need for a clinical diagnosis or screening for occupational diseases. Thus, the RCI may be a useful alternative method to evaluate pulmonary dysfunction.
